The German system of industrial relations has undergone significant changes in the last decade. This article reflects on and provides empirical evidence for how these changes have affected the training behaviour of firms. Conventional perspectives would predict a general decline in training investment when the constraints of collective wage bargaining are loosened. Relying on a large data set on the costs and benefits of apprenticeship training for the years 2000 and 2007, we do find evidence for this hypothesis but would add that the strength of the effect varies strongly across different types of firms. Large firms have benefited much more from participating in training than have small firms and have therefore maintained their investment in training because they are able to reduce net costs by expanding the productive contributions of apprentices. This finding may help to explain the apparent resilience of the German training system in the recent economic and financial crisis.
INTRODUCTION
In the last decade, the German political economy has undergone significant policy changes in industrial relations, the welfare state and the labour market (Streeck, 2009; Trampusch, 2009a) . The decentralisation of collective wage bargaining has manifested as a general decline in the coverage of wage bargaining agreements, as well as an increase in their 'internal flexibility', meaning the leeway they offer firms to complement and/or replace collective agreements at the sectoral level with localised, firm-based agreements (Casey et al., 2012; Gumbrell-McCormick and Hyman, 2006; Menz, 2005; Schmierl, 2001; Silvia and Schroeder, 2007; Streeck, 2009) . The spread of local and firm-based 'pacts for employment and competiveness' has been so extensive that this development could be regarded as a 'paradigm shift in the German system of industrial relations' (Seifert and Massa-Wirth, 2005: 237) . What is more, the collective actors central to the German system of industrial relations are witnessing the ongoing erosion of their membership. Triggered largely by the developments in East Germany after unification, employers' associations have to cope with individual employers who are resistant to the constraints of collective wage agreements (Silvia and Schroeder, 2007) . Trade union membership is declining in real numbers, and union members are aging (Hassel, 1999) . The decentralisation of the institutions of collective wage bargaining is thus accompanied and reinforced by a process of 'disorganization' (Höpner, 2007) among collective actors, which results in the particularistic interests of individual unions and/or employers having increasing dominance over collective concerns. The recent strike by the professional union of German train drivers is a very concrete--though still exceptional--indication of this general trend (Hoffmann and Schmidt, 2009 ).
What has not been studied extensively so far are the implications of these recent changes for the German vocational education and training (VET) system. Scholarship in the tradition of the 'varieties of capitalism' school of thought (Hall and Soskice, 2001 ) emphasises the strong institutional complementarities between industrial relations, collective wage bargaining and vocational training (Bosch and Charest, 2008) . The notion of 'beneficial constraints' originally coined by Streeck (1989; implies that a well-developed and robust system of industrial relations and collective wage bargaining is an important precondition for triggering employer investment in transferable vocational skills. The lack of a framework of collective institutions in liberal market economies such as the UK is traditionally regarded as an explanation for employers' limited willingness to provide training in occupational skills that are relevant beyond the immediate firm-specific context (Finegold and Soskice, 1988; Lane, 1990) . In the field of labour market economics, the model developed by Acemoglu and Pischke (1998; makes a very similar prediction: the institutional constraints of collective wage bargaining institutions set incentives for employers to invest in skills.
But what happens when these constraints are increasingly loosened? Will employers stop investing in vocational training? Or do employers maintain their general commitment to training but adjust their training strategies to reflect the new constraints and opportunities of the more decentralised system of industrial relations? Recent work studying the process of change in the institutional framework of German VET shows how the transformation of the political economy interacts with and conditions processes of institutional change and reconfiguration in the vocational training system (Bosch, 2010; Busemeyer, 2009a; 2009c; 2012; Hassel, 2007; Thelen and Busemeyer, 2008; 2012; Thelen, 2004; Trampusch, 2009b; . The central finding of this literature is that the German vocational training system is indeed undergoing a process of significant change. This process unfolds in an incremental manner, however, and thus may not be immediately noticeable. The changes are taking place in the same direction as those happening in industrial relations: the vocational training system is becoming more flexible and differentiated, allowing for more firm-specific approaches and solutions to the problem of skill formation. Concrete examples of changes in the VET system are the increasing room for firm-specific implementations of nationally recognised and certified training profiles, the differentiation of the system through the creation of new levels of apprenticeship below and above the traditional level of skilled worker and the liberalisation and deregulation of regulatory policies such as those that govern how training personnel are trained (Busemeyer, 2009c: 203) .
Adding to this line of work, which is mostly concerned with the macro level of policy making, the present article studies the implications of changes in the German political economy at the micro level of firm behaviour. The empirical basis for the article comes from two large-scale surveys on the costs and benefits of apprenticeship training in German firms that were conducted by the German Federal Institute for Vocational Education and Training (BIBB Bundesinstitut für Berufsbildung). By pooling observations from the two survey waves in 2000 and 2007, we have been able to analyse how a number of training and other labour market reforms enacted during the crucial reform period of 2003-05 (which was also the period when significant reforms were made to welfare state and labour market policies as part of the 'Agenda 2010') affected the relative benefits and costs of apprenticeship training. Our main findings demonstrate that large firms have benefited from the recent flexibilisation of the training system to a significantly greater extent than smaller firms have. This, in turn, has allowed large firms to remain committed to the system and to largely maintain their previous levels of investment in training. Our findings thus resonate very well with recent arguments about the institutional changes in the German training system from a collectivist to a more segmentalist variety (Thelen and Busemeyer, 2008; 2012) .
The remainder of the article is structured as follows: first, we discuss linkages between the training behaviour of firms at the micro level and institutional contexts at the macro level, in particular labour market structure, the role of collective wage bargaining and the regulatory framework of vocational training. Second, we provide some descriptive statistics on the development of training costs in German firms, comparing the years 2000 and 2007. Third, we engage in a multivariate regression analysis to probe the relationship between changes in firms' training strategies (indicated by net costs and benefits of training) and the institutional context. The fourth section concludes by discussing the implications of our findings for the future viability of the German training system.
LITERATURE REVIEW AND THEORY
Scholars in labour market economics have long puzzled over the functioning and viability of the German vocational training system (Franz and Soskice, 1995; Harhoff and Kane, 1997; Kempf, 1985; Neubäumer, 1999) . German firms incur significant net costs when investing in training as this training often entails significant transferable skills. This behaviour is 'irrational' from the perspective of human capital theory (Becker, 1993) because firms should only be willing to finance training in specific skills.
The pertinent literature in economics provides several explanations for this puzzle, such as information asymmetries (Franz and Soskice, 1995; Katz and Ziderman, 1990) , ex ante uncertainty (Alewell, 1997; 1998; Hashimoto, 1981; Stevens, 1994) and complementarity of general and specific human capital (Feuer et al., 1991; Franz and Soskice, 1995; Neubäumer, 1999) . Acemoglu and Pischke (1998; have integrated the different explanations into one model and underlined the importance for the functioning of the German vocational training system of labour market 'imperfections' (i.e. institutions) that promote wage compression.
According to Acemoglu and Pischke (1999: F124-F125) , the strong compression of wages has several beneficial effects on the training behaviour of firms. First, it lowers the incentives for apprenticeship graduates to leave the training firm to employ their transferable skills at another firm. Second, when wage compression is enforced via collective wage bargaining, it also reduces the possibility of poaching because the ability of competing firms to offer higher wages to apprenticeship graduates is constrained (independent of the fact that competing firms might be reluctant to hire apprenticeship graduates of another firm because of information asymmetries). Third, when complemented by strong employment protection, wage compression forces firms to pay wages to less skilled workers above their productivity level. Hence, firms have an incentive to invest in the training of low-skilled workers in order to increase their productivity (Streeck, 1989; . Fourth, training firms can recoup a part of their training investments afterwards because wage compression allows them to employ highly skilled workers at wage levels below their productivity. In a fully competitive market, by contrast, wages would simply reflect differences in productivity levels. Firms may actually have an interest in maintaining wage compression because it depresses the wages of the highly skilled (see Hassel and Rehder, 2001 for a similar argument).
In sum, according to Acemoglu and Pischke (1998; , firms invest in training in order to secure their future supply of skilled workers (the so-called 'investment model ', cf. Merrilees, 1983) . However, firms' decisions to participate in training may also follow the logic of the 'production model' (Lindley, 1975) : studies on the training systems in Germany and especially Switzerland have found that for many firms (particularly in occupations requiring training), participating in apprenticeship training does not result in net costs and may in fact yield concrete economic benefits during the period of training (Beicht et al., 2004; Dionisius et al., 2009; Schönfeld et al., 2010; Wolter, 2008) . This is because in addition to learning a trade, apprentices contribute to the production process by taking over some of the tasks usually performed by semi-skilled or even skilled workers without their being paid skilled wages. This so-called 'production model' or 'substitution model' (in contrast to the 'investment model') dominates in training for manual occupations with low skill content and/or in small firms in which the benefits of apprentices taking over the tasks of skilled workers are larger (e.g. apprentices selling bread in a bakery) (Neubäumer, 1999; Neubäumer and Bellmann, 1999) . Firms thus are motivated to offer apprenticeship training in order make use of apprentices in the production process. As a consequence, and because real investments in skill formation are low, firms do not aim to retain their apprentices (Mohrenweiser and Backes-Gellner, 2010) .
In reality, of course, the 'investment model' and the 'production model' are ideal types. For most firms, the motivation to offer apprenticeship training is a mix of ensuring the future supply of skilled workers and hiring cheap labour. Taking the rate of retention of apprenticeship graduates as the core indicator, Mohrenweiser and Backes-Gellner (2010) found that about 44 per cent of German firms in 2003 followed a pure investment strategy (i.e. retained almost all apprentices), whereas 18.5 per cent followed a substitution strategy and did not retain any apprentices. Their results also imply that about 40 per cent of German firms participate in training with 'mixed models', that is, both because they value the productive contributions of apprentices and because they aim to secure their future supply of skilled workers.
Complementing the perspective of economics, scholarship in labour market sociology has long been concerned with the analysis of labour market 'imperfections'. The theory of the 'tripartite labor market' (Lutz and Sengenberger, 1974; Sengenberger 1978; 1987; Toft, 2004) has been particularly influential in the analysis of the German training system because it was able to explain the existence and sustainability of a third kind of labour market--the occupational labour market--alongside internal and external labour markets and to illuminate the connections between labour market institutions and employer strategies to invest in training. Business associations and institutions such as the German Chambers of Industry and Commerce and collective industrial relations are crucial components of an overarching institutional framework that helps individual firms in a given economic sector to overcome collective action problems in training decisions. Vocational certificates are important in that they delineate the boundaries of occupational labour markets and ensure the portability of skills learned during the apprenticeship. Thus, there is a complementarity between occupational labour markets and the 'production model' of training investment because apprentices' willingness to contribute to the production process hinges on their belief that they will be able to find work as a skilled worker with another employer after the end of their training period. Conversely, the 'investment model' corresponds to personnel strategies centred on internal labour markets because employers will only be willing to invest in transferable vocational skills when apprenticeship graduates are likely to stay with the firm (see also Marsden and Ryan, 1990) .
A significant weakness of this kind of scholarship is its static nature: studies are mostly concerned with explaining cross-sectional differences in training strategies between different kinds of firms, economic sectors or countries. What is missing is a systematic analysis of the effects of changes over time, in particular how changes in the socio-economic context interact with firms' training decisions. This issue is discussed in the section that follows.
CHANGES IN THE GERMAN POLITICAL ECONOMY AND THEIR EFFECT ON TRAINING
The central aim of this article is to study how recent changes in the German political economy have affected firms' training behaviour, specifically the extent of their investment in training. Of primary importance for this behaviour are the transformations that have occurred in two institutional spheres: labour market institutions (primarily collective wage bargaining), on the one hand, and the regulatory framework of vocational training itself, on the other.
The framework developed by Acemoglu and Pischke (1998; yields clear hypotheses on how changes in collective wage bargaining arrangements affect the training behaviour of firms. The most important effect of the erosion of collective wage bargaining arrangements is an increase in wage dispersion 2 (Dustmann et al., 2009; Gernandt and Pfeiffer, 2006; Kohn, 2006) . The erosion of collective wage bargaining implies that wages reflect differences in productivity more strongly than before. This, in turn, leads to a lowering of wages for the less skilled but might also contribute to an increase in wages for the highly skilled so that the wage differential between a skilled and unskilled worker increases. If we look at this development through the prism of the 'investment model', the paradoxical effect is that the relative returns of firm investment in VET decrease because firms are less able to recoup training costs by paying lower wages to high productivity workers.
Thus, firms pursuing an investment strategy--training for either an internal or occupational labour market--are less willing to invest in skill formation. Building on Acemoglu and Pischke (1998; , we would generally expect the erosion of collective wage bargaining to affect training behaviour by causing firms to withdraw en masse from offering apprenticeship training and to be less willing to incur the costs of training. In sum, the model would predict a general shift from the investment model to the production model.
Furthermore, based on the literature on the 'production model' and labour market segmentation cited earlier, it could also be argued that the general flexibilisation of the wage bargaining system, complemented and supported by an incremental flexibilisation and differentiation of the regulative framework of vocational training itself (Busemeyer, 2009a; 2009c; 2012; Thelen, 2004; Thelen and Busemeyer, 2008; 2012) , lowers the costs of apprentices to firms and thus increases firms' willingness to hire them. This is first of all because the erosion of collective wage bargaining can directly reduce costs in terms of apprentices' wages. The subsequent decline in apprentices' wages and the increased flexibility for firm-specific skill provision in the training itself could then cause the productive contributions of apprentices to increase. At first sight, we would thus also expect a general turn from the investment to the production model. The crucial argument in Thelen and Busemeyer (2008; 2012) , however, is that different kinds of firms react differently to the changing environment because their training strategies are linked to different kinds of labour markets. Large firms are expected to benefit more than small firms from the more flexible system.
The empirical analysis addresses the following questions: first, can we identify significant changes in the training behaviour of firms between the years 2000 and 2007? And if yes, does this signal a general move away from the investment model towards the production model? Given the nature of the data, we can not trace the impact of specific reforms or institutional changes on training behaviour directly, but we can assess the joint and cumulative impact of changes and reforms that happened in the crucial period between 2003 and 2005. We can also try to get a deeper understanding of the changes taking place by modelling interaction effects to compare differences across industrial sectors and firm size.
More specifically, one possible hypothesis is that the turn from an investment to a production model--if indeed, it has happened--should be less pronounced in large firms, firms in the industrial sectors at the core of the German export economy and firms that train according to the investment model. This hypothesis suggests that firms that were committed to the system before remain committed through their investment in training. An alternative hypothesis would be that those firms that were pushed to invest in skill formation under the old institutional regime will now be more likely to make use of the less constraining environment compared with firms following the production model. If the latter hypothesis is correct, we would expect the productive contributions of apprentices to increase more strongly in large firms, firms in industrial sectors and firms following the investment model.
EMPIRICAL ANALYSIS

Data source
The data sources for our analysis of the change in the training behaviour of German firms are two cross-sections of the Cost-Benefit Survey (CBS) of the BIBB. CBS by the BIBB have a long history and were first conducted in 1980 (Noll et al., 1983) , followed by waves for 1990 (Bardeleben et al., 1991; and 2000 (Beicht et al., 2004) . The latest BIBB-CBS was conducted in 2007 . All surveys are based on the cost model developed by the Expert Commission on Costs and Financing of Vocational Education and Training (1974) . Although the original cost-benefit model has been slightly adapted over time, the basic concepts of measuring training costs and benefits have remained practically unchanged.
The data were obtained through computer-assisted personal interviews in training firms. The person responsible for training in the firm (which, in the case, of small firms was often the owner of the firm) answered questions on the costs and benefits of training. While the assessment of some cost factors (such as apprentices' wages or costs for material) is relatively straightforward, the measurement of costs for trainers is somewhat more complex. The idea of the expert commission was to survey the time trainers (who could be full-time trainers, unskilled workers, skilled workers and/or management) spend with their apprentices (h t ) and to value this time with the trainers' wage (w t ). Since in many firms a good share of the training of apprentices is done on the job, a measure of productivity (p t ) was used to correct for times that trainers spend with apprentices when at the same time they were performing at least part of their usual work. 
For the analysis in this article, we merged the two latest waves of the BIBB-CBS from 2000 and 2007, respectively. We have included only those firms in the sample that report having been involved in apprenticeship during the three preceding years; we excluded firms that are not, or not regularly, involved in training. The resulting sample is composed of 1,616 training firms for the year 2000 and 2,368 training firms for the year 2007 and is sufficiently large for an in-depth analysis of training costs and training behaviour. 
Variable construction and estimation model
In our empirical analysis, we focused on three different dependent variables as defined earlier: the productive contributions of apprentices B a , the gross costs of training and the net costs of training. Here, it is important to note the dual nature of training costs as defined in the BIBB survey. On the one hand, costs reflect voluntary decisions by firms to invest in training. Firms in the German training regime can always reduce their training costs to zero by dropping out of training. On the other hand, costs are also influenced by external constraints such as collective wage bargaining agreements stipulating wage rates for apprentices and trainers. The measure of productive contributions is a more direct indicator of how much use firms can make of apprentices in regular work processes given the external constraints. Looking at costs and benefits jointly thus provides a relatively broad perspective on firms' individual training decisions.
We include several control variables: first, we use a common measure of training motivations to distinguish between firms that train according to the investment model and firms that train according to the production model. Firms are coded as following an investment model if they retain all apprentices in a given year as this clearly indicates that apprenticeship training is regarded as a gateway to internal labour markets. Conversely, firms are coded as following a pure production model when they retain no apprentices at all. All other firms are coded in an intermediary category ('mixed models'). Of course, this is a rather strict definition. Empirically, about 34 per cent of training firms in 2007 retained all apprentices who finished their apprenticeships successfully between 2005 and 2007, while about 40 per cent retained no one. In 2000, the number of firms retaining all apprentices was slightly higher (44 per cent), while 33 per cent did not retain any apprentices (see Table A1 ). Relaxing the threshold definitions (to 80 and 20 per cent, respectively) does not change the results of the estimation either (results available from the authors). In general, the relative shares of firms following either the production or the investment model vary somewhat across firm size categories as well as economic sectors (see Table A2 ).
Furthermore, we control for firm size and economic sector (or more specifically, the particular group of vocations/occupations that firms' apprentices are trained in). We also include a dummy variable to capture differences between East and West Germany (West = 1) and a dummy variable for establishments in the public sector. Finally, we include a variable that indicates whether firms are (voluntarily) bound to collective wage bargaining agreements when setting apprentices' wages.
Again, we are mostly interested in changes over time. To capture the overall trend, we included a dummy variable for the year 2007. More important, however, are the interactions. We include interaction terms of firm size, training model and occupa-tional group (i.e. industrial sector). Each of these variables is interacted with the year dummy. We used this method to find out whether there are differences in development over time across these categories. Because the dependent variable is cardinal, we can employ simple and straightforward ordinary least squares analysis.
Results
In Table 1 , we present bivariate results for benefits, gross costs and net costs for different firm characteristics for each year of observation.
5 Benefits (measured as the productive contributions of apprentices) rose significantly by about 41 per cent overall, whereas gross costs increased only slightly, by about 10 per cent. As a consequence, net costs declined from 6,233 euros per apprentice in 2000 to 4,334 euros per apprentice in 2007 (a drop of 30 per cent). There are almost no differences in the development of benefits between small (up to 10 employees) and medium-sized (10-49 and 50-499 employees) firms. Benefits increased by roughly 40 per cent for both groups. In large firms, however, the increase is much stronger (83 per cent). This initial evidence supports the notion that large firms have partly turned from the investment to the production model. Table 2 presents the results of our statistical analysis of apprentices' productive contributions. In Model I, we included dummies for year, firm size, training model, occupational group and region, plus a dummy for whether the firm is subject to collective wage bargaining as independent variables. In Model II, we added interaction terms with the year dummy.
Several things can be noted: first, as expected, the overall trend is a significant increase in the productive contribution of apprentices. The coefficient of the year dummy indicates a statistically significant average increase in the productive contributions that is equal to a value of 3,459 euros per apprentice (Model I). This is clearly a very significant increase in training benefits in such a short period of time.
Second, the training model (measured as defined earlier) does not have an effect on the benefits of training. This is somewhat surprising because we could have expected firms following an investment model to be willing to accept a lower productive contribution by apprentices compared with firms following the production model. The effect of the variable capturing training models could be dominated by the effects of other variables, such as firm size. However, the bivariate correlations between these variables are not very strong so there is no significant problem of multi-collinearity.
Third, firm size has a large effect on the productive contributions of apprentices. Interestingly, the productive contributions of apprentices are largest in medium-sized firms and smaller in very small and large firms (see Model I, Table 1 ). In order to understand this pattern, it is useful to remember that the productive contributions of apprentices also depend on apprentices' ability to replace skilled workers and the wages of these workers. Because the percentage of skilled workers and skilled (higher) wages is higher in medium-sized firms, the productive contributions of apprentices are proportionately larger.
6 Furthermore, firms might be willing to accept lower productive contributions of apprentices for a period of time when they undergo additional training in on-the-job training courses. The largest contribution by apprentices can * significant at the 10%-level, ** significant at the 5%-level, *** significant at the 1%-level.
therefore be observed in the medium-sized firms, where apprentices regularly replace skilled workers. With regard to occupational groups, we find that the reference group 'Administrative: Headquarters' exhibits the highest level of productive contributions as the coefficients of all occupational groups are negative in Model I. The productive contributions in skill-intensive occupations (mostly metalworking, electrical engineering and chemicals but not in information technology) are particularly low as expected. The productive contributions of apprentices are significantly higher in West Germany, largely because the wages for skilled workers are higher there. The productive contributions of apprentices are significantly lower in public sector establishments. The existence of a binding collective wage bargaining agreement induces slightly lower productive contributions by apprentices, but the effect is small in magnitude and on the border of statistical significance.
The most interesting finding for the purposes of this article is that there are significant interaction effects between independent variables and the time dummy. More specifically, there are significant differences across firm size categories. Table 3 provides predicted values based on Model II of Table 2 . This table shows that the productive contributions in large firms increased by about 1,800 euros more per apprentice than in very small firms (the base category). This effect is observed in addition to the overall trend. Medium-sized firms (50-499 employees) also profited from an above average increase in the productive contributions of apprentices (1,400 euros).
In Model II, we also test whether there are other factors besides firm size that matter. As seen before, the training model does not have any effect on the productive contributions of apprentices. The interaction with occupational groups produces some significant results but not many. Only metalworking and construction occupations run counter to the trend because the productive contributions of apprentices in these firms increased less in comparison with the reference group. This shows that firms in these sectors are more reluctant to move towards the production model as they are tied to skill-intensive production strategies. Finally, the interaction with collective wage bargaining does not produce statistically significant results. The wave of 2007 also included a variable capturing the presence of a works council, which may be more important than collective wage bargaining as such. Unfortunately, the 2000 wave did not include this variable so we can not test for this in our sample. In Table 3 , we present predicted values of the productive contributions of apprentices across different firm size categories. This makes the results of Table 2 easier to interpret. Again, we can see that the increase in productive contributions was largest for the large firms. Table 4 contains the results of an analysis of gross and net costs. The estimates show that gross costs increased between 2000 and 2007, whereas net costs actually fell as a result of the increase in benefits provided by the increased productive contributions of apprentices (see also Schönfeld et al., 2010) . We also find that there is a statistically significant and positive association between training costs (both gross and net costs) and firm size. This is a well-established finding in the literature and reflects large firms' pursuit of training strategies based on the investment model (Mohrenweiser and Backes-Gellner, 2010; Neubäumer and Bellmann, 1999) . For the purposes of the present article, the striking finding is that in contrast to the development in benefits, there is no significant interaction effect between firm size and time trend in the case of gross costs. This means that large firms did not reduce their gross training expenditures in 2007 (although the coefficient estimate does have a negative sign). In the case of net costs, we find a large and significant negative interaction effect between the time trend and the largest firm category.
In sum, these findings indicate that large firms in 2007 experienced greater increases in benefits than did small firms, resulting in significantly lower net training costs despite the fact that gross costs remained unaffected. To put it simply, large firms have maintained the same gross levels of training investment but have still been able to reduce their net costs because the productive contributions of apprentices have risen significantly, a development that is most likely related to the overall transformation of the German industrial relations framework.
DISCUSSION AND CONCLUSIONS
This article has discussed how recent changes in the German political economy have affected the training decisions of firms at the micro level. The further erosion of collective wage bargaining, in conjunction with reform efforts to flexibilise the training system, would lead us to expect firms to move from the investment model to the production model of training. But such a move en masse has not occurred as two of the authors have shown in related work ). A significant percentage of firms in Germany continue to train according to the logic of the investment model, using apprenticeship training as a gateway to internal labour markets. The present article adds to this finding by showing that the productive contributions of apprentices increased significantly between 2000 and 2007. This indicates that the training of apprentices has now been integrated into regular work processes much more intensely. The new perspective that this article adds to the literature is to argue and show empirically that increases in the productive contributions of apprentices are strongly correlated with firm size. Large firms that are traditionally more likely to train according to the investment model have seen the largest increases in productive contributions, whereas small firms have not benefited above and beyond the overall positive trend.
Taken as a whole, the findings of this article might therefore help to explain the apparent resilience of the German training system against the effects of the economic and financial crisis, as well as to assess the future viability of the German training system. One could say that the price for German employers to continue their commitment to apprenticeship training is to reconfigure the institutional setup of the training system so that firms can extract more benefit (in terms of productive contributions) from their apprentices. While the overall numbers of apprentices have remained constant or even increased slightly in recent years, recent developments may actually increase labour market segmentation by enhancing the cleavage between apprentices trained as skilled workers for internal labour markets, on the one hand, and those employed as inexpensive substitutes for semi-skilled labour, on the other. Reflecting on avenues for future research, we see a need to develop better indicators to measure individual firms' training models. For example, it would be important to be able to differentiate between cost increases that are due to changes in the exogenous environment (e.g. changes in collective wage bargaining agreements) and cost increases that simply reflect changes in employers' willingness to invest above the minimum requirement (investments in the narrow sense). Actors at the firm level face fewer constraints when deciding on the latter type of increases, whereas they must often accept the former type as a given in the short term. We would also encourage cross-national comparison between Germany and other collective skill formation systems (Busemeyer and Trampusch, 2012) . The institutional cooperation between the BIBB and the Centre for Research in Economics of Education at the University of Bern has ensured that the data source used in this article is compatible with data on Swiss firms and can be used for cross-national comparisons between the two countries (Dionisius et al. 2009 ). Clearly, more research along these lines would be very welcome. 
APPENDIX
